Summary &horbar; Germ cells and Sertoli and Leydig cell functions were studied from 7 to 180 days after an acute exposure of 2-month-old rat testes to 9 Gy of y rays. Body weight, testis and epididymal weights were recorded. Sertoli cell parameters (androgen-binding protein, ABP, in 
INTRODUCTION
The irradiated testis of the adult rodent has been often used to study germ cell radiosensitivity (Oakberg and Di Minno, 1960;  Erickson, 1976; Van Beek et al, 1986) and spermatogonial renewal and differentiation (Huckins, 1978; Huckins and Oakberg, 1978; Meistrich et al, 1978) . Spermatogonia are known to be the most radiosensitive cells in the testis, but if the radiation dose is higher, more differentiated cells can also be destroyed (Shaver, 1953; Oakberg and Di Minno, 1960 Huckins, 1978; Hopkinson et al, 1978; Main et al, 1978; Wang et al, 1983; Pinon-Lataillade et al, 1985; Delic et al, 1986; Kamtchouing et al, 1988; Pineau et al, 1989 (Parvinen, 1982;  Sharpe, 1986; J6gou et al, 1988; Verhoeven and Cailleau, 1989 (J6gou et al, 1988) . One possible approach to the investigation of this complex aspect of the paracrine regulation of spermatogenesis has been to use different protocols of irradiation which, in vivo, were found to induce different degrees of seminiferous epithelium modification (Rich and De Kretser, 1977; Hopkinson et al, 1978; Vihko et al, 1984; PinonLataillade et al, 1985 PinonLataillade et al, , 1988 Pineau et al, 1989; Kangasniemi et al, 1990a, b) . De (Setchell et al, 1977; Weinbauer et al, 1989) The detection limits were 100 ng/ml for FSH and 0.6 ng/mi for LH, and the intra-assay coefficient of variation was 10% for both.
Plasma testosterone was measured after solvent extraction using a previously described radioimmunoassay (Viguier-Martinez et al, 1983 ).
The intra-assay coefficient of variation was 6% and the detection limit 50 pg/ml.
ABP assay
Several previous studies have demonstrated that measurement of ABP in the caput epididymidis provides a very suitable and reliable index of Sertoli cell function (Tindall et al, 1975; Hansson et al, 1978 (1970) . By day 7 only 11% of the spermatogonial population remained at stage VII compared to the control value.
As number of A 1 spermatogonia was reduced to < 1 % with 6 Gy (Erickson, 1976) , these surviving spermatogonia were probably undifferentiated stem spermatogonia. This is in agreement with the data of Huckins (1978) who found that only 11% of spermatogonia (stage VII), representing the stem cells, survived after a 3 Gy irradiation. The fact that the number of these surviving spermatogonia decreased with time (5% at day 23) indicates that some of them were probably injured and that they subsequently died when they became mitotically active, while the others allowed regeneration of the epithelium in a few tubules.
It is noteworthy that abnormalities were observed in the nuclei of spermatids as early as 7 days post-irradiation for round spermatids and 15 days post-irradiation for elongated spermatids. This demonstrates that y rays damaged all types of spermatocytes whose division during the meiotic process resulted in abnormal descendent cells. This agrees with previous observations in the mouse (Oakberg and Di Minno, 1960) and rat (Shaver, 1953) for doses of X-rays higher than 5 Gy. In our experiment, most of the seminiferous tubules only contained Sertoli cells after day 50. From then, although a few tubules displayed small groups of spermatogenic cells, little regeneration of the seminiferous epithelium occurred during the 180-day observation period, as shown by others after exposure to high doses of irradiation (Shaver, 1953; Meistrich et al, 1978; Delic et al, 1986 (Wang et al, 1983; Pinon-Lataillade et al, 1985 Kamtchouing et al, 1988; Pineau et al, 1989 (Galdieri et al, 1984; J6-gou et al, 1984 Le Magueresse and J6gou, 1988; Le Magueresse et al, 1986 Djakiew and Dym, 1988; Bartlett et al, 1988; Kangasniemi et ai, 1990a, b) . Thus, in vivo, it clearly appears that elongated spermatids are implicated in the secretion of inhibin and ABP by Sertoli cells (Main et al, 1976; Jégou et al, 1984; Pineau et al, 1989) . The possible implication of pachytene spermatocytes in the paracrine regulation of the Sertoli cell function has also been suggested (in vitro : Galdieri et al, 1984; Le Magueresse et al, 1986 Djakiew and Dym, 1988; in vivo: Pinon-Lataillade et al, 1985; Bartlett et al, 1988) . It is noteworthy that in our previous studies using continuous low dose-rate y irradiation, the effects of the decrease in the number of pachytene spermatocytes on Sertoli cell parameters (serum FSH and ABP levels) were not always significant (Pinon-Lataillade et al, 1985 Pineau et al, 1989 (Rich et al, 1979; Cunningham and Huckins, 1978; Wang et al, 1983; Delic et al, 1986 ). According to Wang et al (1983) , the concentration of testosterone produced in the immediate environment of the Leydig cells was not affected following X-ray exposure. However, the same authors have observed that the decrease in testicular blood flow induced by irradiation can lead to a slight decrease in the total amount of testosterone entering the general circulation. In the present study in which y rays were used in the same way as X-rays in previous studies (Hopkinson et al, 1978; Main et al, 1978; Delic et al, 1986) (Delic et al, 1986) , but has more often been considered to result from the changes induced in the cell-to-cell interactions between the seminiferous tubules and the interstitial compartment (Risbridger et al, 1981 b) .
In conclusion, these results show that a local 9 Gy y-irradiation of the rat testes nearly suppressed spermatogenesis. This irradiation protocol leads to an increase of LH and FSH plasma levels as usual after severe testicular damage, without any change in plasma testosterone levels.
When combined with the data in the litera- 
